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It is generally accepted that the Tat protein has a pivotal
role in HIV-1 replication because it activates transcription
from the viral LTR promoter through binding of the TAR
hairpin in the nascent RNA transcript. However, several
other functions of Tat have been suggested in e.g. HIV-1
RNA translation, reverse transcription and RNAi suppres-
sion. How important these functions are in viral replica-
tion is difficult to determine in replication studies with
Tat-mutated HIV-1 variants because of the dominant
effect of Tat inactivation on gene expression. We therefore
used an HIV-1 variant that does not depend on the Tat/
TAR components for transcription to reassess whether or
not Tat has a second essential function in HIV-1 replica-
tion. This HIV-rtTA variant uses the incorporated Tet-On
gene expression system for activation of transcription. We
previously showed that complete deletion of TAR is com-
patible with HIV-rtTA replication. Complete inactivation
of Tat does however inhibit HIV-rtTA replication and fur-
ther analysis revealed that Tat stimulates transcription via
sequence elements in the U3 promoter region. In agree-
ment with this, evolution of the Tat-minus virus in long-
term cultures resulted in U3 changes that increased pro-
moter activity. We generated a novel HIV-rtTA variant that
lacks HIV-1 U3 promoter and TAR sequences. This virus
replicates efficiently without Tat and spontaneously
acquired Tat-inactivating mutations in long-term cultures.
Our results show that Tat does not only activate HIV-1
transcription through binding to the TAR RNA hairpin but
also through an interaction via U3 DNA elements. More-
over, these results demonstrate that Tat has no other
essential function during HIV-1 replication in T cell lines
in vitro.
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